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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative electrode for a secondary battery having a 
large electrode capacity and excellent charging and discharging cycle property. 
SOLUTION: This electrode has a multiple-phase structure and is produced by depositing an 
alkali metal as an active material on a carrier body containing a carbonaceous material 
satisfying the following properties as a main component: (1) true density is 1.80 g/cm3 or higher 
and (2) heat generation peak of the carbonaceous material in the surface layer is lower than 
810° C and heat generation peak of the carbonaceous material in the core part is 810° C or 
higher in a differential thermal analysis. 
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U 

U C u K a S<D»S A ^&^S077 y ^Slcd: T 

doo2 ^^.ibfco 

doo2 = A/2 sin0 [A] 

tcfcL A : 1 . 5 4 1 8 A 

B : doo 2 (cffi^f siasrft 

[0 0 7 7] (2) cMT^IrIOISS^*** (Lc) 
«[3K"e»fc»jEEI«fftliK:*V^T, ¥—?MZ<D¥ft<D 

L c = K • \/ (0 • co s 0) [A] 10 
[0 0 7 8] JBttH^KfcltiO. 9 0%ffl^fto A&tf 

[0 0 7 9] r^ssj a»7^*-*x («) S<7)7 
[0 0 8 0] r^fsj»»«j -fe^-s^xm (*) tsi 

OMff^fAS S C 5 0 0 0%fflU\ ffi»*i5ttL* 
[008 1] HSgflJ 1 

c i ) mmnw<D&!£ 20 

4, 9, 10-rh7M>f>ili7j< 
OOmg*. fi*«itt*fc*^T, 1 0t/ 
min 03iS3£fiT9 0 OlCSTBiBU -tOflaSlc 3 0 

2, SOOr^T^JSU fOiUlClWnfiWLfc. 

[0 0 8 2] C<D£5lcLT&l£2tltzmmnmZ. X 
■UWSIsWrtefct/vr, doo2 #3. 3 9 A. Lc ^2 5 
OAtSofco Sfc^ffiS«2. 2 0g/cm 3 , 
5 /xm *efeofc 0 

[0 0 8 3] ei(OK*K»tott?i:^UU>-3. 4, jo 
9. I 0-xh^*;b^>K-^7j<%Ol»^^L> 
1 Ot/min OffiS2fi^5 7 0t$TSiSL, 5 70 
°CT* 3 0 »BfiWr S C £ * o TBulj«7KW*»*« 




W SBT 10-321218 
tzo £6£ 1 0°C/min <D#?i&;igT*9 0 OtST^iS 

u ^osjgtc3 oms^it, mmmmnwi<D&!£ 

[0 0 8 4] C<D£?K:LTf# 6nfcKlR««!Itt, tsa? 

<Dmmmic&z>n&m&2. log/cm* v&^rz 0 * 

^»«f«C«5V^T. 1. 6 0 0cm-'i:l t 3 6 0 cm" tf 
-*StU COW#<Otf-^3SSitR« 1. OT^o 
/to £fc> ?sMMT8 24 1:. 7 6 9 °C N 662 
V, 6 3 0°CtCtf— ^£^L/c 0 

[0 0 8 5] '(2) «««JB<*Of?« 

(1) (CJ:oTff6n^ffi«HBO|ftiRfl«Ott?9 5 

*— ^^r;l/&H8±tcEE»LT. '**0. 2 5mm<7»— h 
ttti*ff«Lfto Ctl*J(^l 3 0°CtCJ[jD|^*r^ 

*<OK*K%<D»« 1 7mgT*»oteo 
[0 0 8 6] (3) Sffilfffi 
#^x^;Mc«jSi^;l//U*y h;i/<DL i C l 04 

5. (2) T^^L/cS8g^*%05LT— ^l|=ffi 

[0 0 8 7] pJ5fii«OKUi:, 5mA^«iTeo V$T3fc« 
U 1. 5 VSTa«-r^»^*«t)5ILfco 3-9-^^ 

;i/g£ 3 ov**>is<Di£m*& iWr c 

[0 0 8 8] 
[2UJ 



G 



13 



(8) 
*1 
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74 





3 it Y ^ ;u 








mm 






tsmm 






(mAh) 


(mAh) 


(%) 


(nAh) 


(nAh) 


(%) 






4.0 


98 


4.1 


4.0 


98 


tttfcWl 


0.5 


0.4 


SO 


0.4 


0.3 


75 


ttK«2 


3.2 


3.1 


97 


3.2 


3.1 


97 


tt»«3 


1.0 


0.9 


90 


1.0 


O.S 


90 


SI6#J2 


4.0 


3.9 


98 


4.0 


3.9 


98 




4.3 


4.2 


98 


4.3 


4.2 


98 



to o 8 9] nam i 

4, 9, 1 o-^h^^;b^:>^-^7j< 20 
%©«&*ftl 0 0mg£\ S*«fflE*^feV^T. 1 0 X,/ 
min 0^rSSJgT9 0 or^T^iSL, ^OrSSlC 3 O 
#fifl«8rLfc 0 cn*^6*C2 O-C/min <D»{Siifi-C 
2, 8 OCCSWaU *4)iSS»<: 1 B*R8«if Lfto 

[0090] co<t5^Lr?g«^n/£RiR«%«. x 

«&*#2. 2 lg/cm 3 T'fet). TVl/rfW*^— tf— 
3fc*ffl^fc^V>X^;l/h;W;J\ 1. 5 8 0cm-'^l, 

3 6 ocnr^e— ***u tr— *9i*JtRtto. 20 
[0091] c<D&5\cLTmz*Lrzmmmm*m^ 

ffii^T, H««i kW«K:«ffil¥ffli*fTofeo *0*6* 

1 tc^VTo 
[0 0 9 2] 1*35002 

4, 9, 1 o-r h9*;b#>lfcn*fek 

1 0 0mg«\ SiMKifc+fcfcl^T* 1 O^X 
min ©#fffi8*T9 0 OIC^TffiSU ^OrfiStC.3 0 

[0 0 9 3] C<Dcfc5fcLTJB^n^K«K%«. * 40 
ffifttfl. 8 Sg/cm 3 T*&9, 7^rf>-r^->P— +f- 
ft£ffl^fc^v>X^/l/h;l/te. 1, 6 0 0^^1, 
3 6 OcnrWctf-^^U fcf-^3£jgJ*R l* 1 . Ot 
feofco Sfc. *SJ»»«r-e7 6 2<t;£6 7 1 <Ctctf- 

[0094] cco^^tcbrtf ^nrzmmn^m^ 

1 tc^-To 

[0 0 9 5] J±«0J3 50 



itStflJ 1 TpS L fc J^giKfe 8 0 Sftff fc . JrbRflJ 2 T 

fl*»<DXfflKtt2. 1 4g/cm 3 , If— ^SfiSJtRJiO. 
3 6T*feofCo Sfc. ^MJ»»«fT*7 9 9t**£^ 1 

[0096] cco^v^Lxm^txtzmmm^m^ 

1 ICtjVS~ 0 
[0 0 9 7] ^S£0ij2 

T, 1 0°C/min 0J»S38*T 9 0 0 IC^t^igL, * 
<Dr5ffl£3 0#RB«*$Lfco C*l*;£6K:2 0°C/min 

co^sSST* i , 6 0 0 •GSTSiSU ^<oi&*te: 1 B$ 

Wff»Lfc 0 (KD^fcLT, ^5 3119, 3EB*< 

[0098] co&oicLTmztitcmmnmit* n® 

m&2. 0 Sg/cm 3 T'feD. T;l/:f V-T^U— 

l, 6 0 0cnr ! £l, 3 
6 0cm 2 ictf-^W U If— *3&ftJtRB: 1 . 0T*£ 
o/to £/c, Si»»«ft*8 2 4'lCt7 7 8Wi:if-* 

[0099] cnjLoKLTmztirzmmnwozm^ 

1 tc^-fo 
[0 10 0] HSS0IJ3 
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# {J 

(9) ftm¥ 10-321218 

H 16 

*SMLT\ ISJ^ft7j<^a®^tf^9 : -T^b/'Co C [0 10 2] C<D < fc3*CLT?#5nfcK*K%*fflt^ 

roioi] o ic LTBtizztifcmmnm*. m imn *Rmkm^&Mmmnmv&iB^cym* 

ffifi*^2. 1 6g/cm3 -efeO. Tfo^^lrZ/is—*?— ^td^TSSo 

l , 6 0 0cm" 1 t 1 , VRm<Dfflffl 

3 6 0airMce-^«:.WU £-*3fi*JtRtt0. 9 2 l « 

T-feo/cio ^MT8 2 3t^7 6 7t{Clf 70 2 ^Jf 
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